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Food Safety and Security in the Philippines: the Role of Seed 
Ma. Fatima O. Mercado* and Oscar B. Zamora 
College of Agriculture, University of the Philippines Los Banos, Philippines 
Seed plays a vital role in most crop-production ventures. Various strategies for seed management are 
important for food security and safety. One of these is the use of organic seed. Organic production requires that 
farmers use fertilizers from natural sources and natural pest management techniques, but they must also use 
organic seed. Organic seed is locally adapted natural seed, not a product of genetic engineering. It should be 
farmer-bred, and its parents must have been grown organically for at least one generation. Organic seed pro-
duction should be coupled with appropriate seed handling and processing, storage, and quality testing processes 
that are site-specific, cost efficient, and promote maintenance of a sound environment. Self-production of seed 
(seed saving) is another strategy that should be encouraged so that farmers are not dependent on private seed 
companies or government for their seed. This approach will also discourage the planting of hybrids and thus 
reduce the risk of genetic erosion. The role of seed in genetic conservation is particularly significant during 
times of disasters, famine, and climate change. Conservation of locally adapted and traditional seed varieties in 
community seedbanks will help to maintain sustainability in agricultural production and empower local com-
munities by making them custodians of the genetic heritage of their crops. A university seed program that caters 
to the needs of students, researchers, farmers, and the private sector is needed. Tertiary education about seed 
should be improved and should focus not only on providing knowledge and skills but also on inculcating value 
systems. Current curricula should be examined to see if they address current needs. Informal seed education 
involving farmers in local communities should also be considered as this will empower farmers by increasing 
their control of the seed they use and the food they produce. 
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Introduction 
The number of hungry people in the world is 
expected to increase from 825 million in 1997 to an 
estimated 1.02 billion by the end of 2009 (FAD, 
2009a). Food security remains an important goal 
for both developed and developing countries. Food 
security exists when all people, at all times, have 
physical and economic access to sufficient safe and 
nutritious food to meet both their dietary needs and 
their food preferences, allowing them to lead active 
and healthy lives (FAD, 2008; FAD, 2009b). 
Many of the world's poor and hungry are small-
holding resource-poor farmers in developing coun-
tries (907 million), particularly in the Asia and 
Received: October 28, 2009, Accepted: December 21, 2009 
Pacific region (642 million, including the Philip-
pines) and in Africa (265 million) (WFP, 2009a, 
2009b). To meet the needs of small holding , 
resource-poor farmers, and to reduce the number 
of hungry people in the world, there is little doubt 
that investing in smallholder agriculture provides a 
sustainable safety net, particularly during a time of 
global economic crisis (FAD, 2009a). 
What are some strategies for achieving food se-
curity? According to (FAD, 2003), addressing ag-
ricultural practices and population growth is vital 
to achieving food security. The United States 
Agency for International Development (USAID, 
2009) proposes several key steps to increase agricul-
tural productivity in developing countries, which is 
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key to increasing rural income and reducing food 
insecurity. They include (1) boosting agricultural 
science and technology; (2) securing property 
rights and access to finance for smallholders; (3) 
enhancing human capital through education and 
improved health; and (4) developing mechanisms 
for conflict prevention and resolution. USAID also 
states that democracy and governance based on 
principles of accountability and transparency in 
public institutions and the rule of law are essential 
to reducing The number of vulnerable members of 
society. 
Another growing public concern is food safety. 
Food safety refers to the conditions and practices 
that preserve the quality of food and prevent con-
tamination and the resulting food-borne illnesses 
(Smith, 2009). Aside from" food-borne diseases 
caused by ingestion of microbial agents (e.g., Sal-
monella, Campylobacter, Escherichia coli, Vibrio 
cholerae) as a result of improper food sanitation 
and handling, agricultural practices contribute to 
the proliferation of unsafe food (WHO, 2009). For 
example, the application of agrochemicals can lead 
to the accumulation of pesticide residues or heavy 
metals in food, and improper post-harvest handling 
may cause the accumulation of naturally occurring 
toxins such as mycotoxins (e.g., aflatoxin and 
ochratoxin, which are found in most staple foods). 
Foods produced by biotechnological or genetic en-
gineering methods also pose some safety concerns. 
These include crops modified to resist pests, foods 
with allergens removed or with artificially increased 
essential nutrients, and foods genetically modified 
to have anti-microbial markers. 
Seed is the basic unit from which most crops are 
propagated and it has a major role to play in the 
attainment of food security and safety, especially in 
developing countries. Seed is a prerequisite for 
most of the world's food production. It provides 
the basis for crop improvement by allowing farmers 
and plant breeders to develop new varieties of crops 
adapted to local conditions. Seed carries genetic 
material that is vital for genetic conservation to 
assure the perpetuation of crop species for future 
generations. 
In this paper, we consider the role of seed in 
achieving food security and safety for sustainable 
agricultural development in the Philippines. Our 
focus is to report the knowledge that has been 
generated by research by graduate and undergrad-
uate students at the Crop Science Cluster of the 
University of the Philippines Los Banos (UPLB) 
College of Agriculture. 
Strategies for Food Security and Safety: 
The Role of Seed 
Organic Seed 
Organic farming is often equated with the use of 
organic fertilizers and soil amendments derived 
from natural sources and the application of natural 
pest-management strategies. Commonly, the kind 
of seed used is not taken into account, which means 
that seeds of artificially developed high-yielding 
varieties (HYVs) and hybrids, most of which are 
imported, chemically treated seed, are being used 
for organic crop production. These should not be 
used in true organic farming. All organic crops 
begin with seed; thus, organic seed should be used. 
For seed to be considered organic, several cri-
teria must be met (Fernandez, 2001, 2002; 
Guilaran, 2002). To address food security and 
safety issues, organic seed must have the following 
characteristics: 
• It should not be contaminated with genet-
ically modified organisms (GMOs), pesti-
cides, or nitrates. 
• Seed should be from local varieties of crops, 
preferably bred and improved by local farm-
ers. If commercially bred, it should be tested 
by farmers in resource-poor environments at 
an early stage of breeding. Seeds from hy-
brids or HYV s are acceptable if they have 
undergone detoxification over several genera-
tions. 
• Locally adapted seed or seed types appropri-
ate to the culture of the farmers should be 
used. 
• Yield and quality characteristics should be 
comparable to or better than those of HYV s 
or hybrids. 
• The seed must have good to excellent per-
formance when grown organically. 
• It must be genetically stable and capable of 
producing seed for future crop generations, 
and include no clones and hybrid or GMOs. 
• Parent seed must be genetically diverse and 
have been grown organically for at least one 
generation for annuals or two generations for 
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perennials. 
• Horizontal resistance of seed (resistant not 
just to one type of pest or disease) is required. 
• Multiline, purelines, or open-pollinated vari-
eties 
• Seed cultivars should not be subject to intel-
lectual property rights. 
Four graduate students and one undergraduate 
student of seed technology at UPLB conducted 
studies comparing yield, yield components, and 
seed quality between organic and chemical crop-
production systems. These studies were on rice 
(Oryza sativa) (Grecia, 2003; Dimaporo and 
Fernandez, 2007; Valdez and Fernandez, 2008), 
mungbean (Vigna radiata) (Lappay-Aquino and 
Fernandez, 2001), and soybean (Glycine max) 
(Tung and Fernandez, 2007) and showed that the 
performance of organic seed was comparable or 
better than that of chemically grown seed. 
Valdez and Fernandez (2008) reported that al-
though grain yield of chemically grown rice is 
slightly higher, organically grown seed composted 
with poultry manure results in better grain and seed 
quality (viability and vigour), and can be stored 
longer. For mungbean, organic seed grown using 
madre de cacao (Gliricidia sepium) leaves as fertil-
izer was found to store longer than chemically 
grown seed (Lappay-Aquino and Fernandez, 2001), 
possibly because of the lower moisture content of 
the organic seed. Lampkin (1990) studied the 
storage quality and post-harvest behaviour of or-
ganic produce and showed that compared to chem-
ically produced crops, organic crops have greater 
physiological maturity at harvest; longer storability 
due to lower free amino acid concentrations, which 
inhibit bacterial activity; lower respiration rates 
and enzyme activity; decreased perishability; less 
shrivelling, colonization by epiphytic micro-
organisms, peroxidase activity, nitrite formation, 
and vitamin C breakdown; and higher dry matter 
content and density (Fernandez, 2001). On the 
other hand, Grecia (2003) and Dimaporo and 
Fernandez (2007) found that the yield of rice 
grown using organic fertilizers was not significantly 
different from that of rice grown with chemical 
fertilizers. 
Tung and Fernandez (2007) showed that organic 
methods were more effective than chemical methods 
for soybean seed production. For organic produc-
tion, the fertilizers used included cow manure and 
botanical pesticides such as garlic (Allium sativum) , 
hot pepper (Capsicum Jrutescens) and fresh lemon 
grass (Cymbopogon marginatus). As well as an in-
crease of yield, Tung and Fernandez (2007) noted 
an increase in soil organic matter, earthworm pop-
ulation, seed quality, and net financial return to 
farmers. 
The use of organic seed in agricultural produc-
tion is one way of addressing food security and 
safety issues. By using seeds that are locally-
adapted, perform well under low external input 
environments and non-hybrid or non-GMO, the 
farmer is assured of reducing the overall cost of 
production, making seeds available when needed at 
no additional cost. The non-utilization of chemical 
inputs in breeding, multiplication and production 
of seeds, on the other hand, ensures food safety. 
SelfwProduction of Seed - Seed Saving 
The informal seed-production sector, which in-
cludes individual farmers, farmers' associations, 
people's organizations, and farmers' cooperatives, 
provides approximately 85 % of seed requirements 
in the Philippines (Fernandez, 1992). For thou-
sands of years farmers have relied on selecting seed 
from their own harvests and storing them for plant-
ing the next season (LEISA, 2007). Farmers have 
occasionally rejuvenated their seed stocks by ex-
changing seed with other farmers. This traditional 
practice is still common in the Philippines (de 
Jesus, 2001; Viado, 2002). 
However, some farmers in the Philippines are 
now dependent on seed from the commercial seed-
production sector, which can be problematic. 
Commercially produced seed may not always be 
available, or the farmers' choice of cultivars may be 
limited to those offered (LEISA, 2007). This can 
lead to a loss of crop biodiversity, which reduces 
the ability of the agricultural sector to respond to 
environmental changes and therefore compromises 
food security at the household, community, and 
national level. Thus, as the effects of climate 
change are being felt throughout the world, it is 
important that crop biodiversity is maintained. 
Seed saving helps farmers improve their crops, be-
cause the crops become better adapted to their local 
environment, to the farmers' management systems, 
and to the diverse cropping systems used in the 
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Philippines. 
Seed saving greatly reduces the cost of seed for 
farmers, increases their income, and improves their 
financial security, thus increasing their capacity to 
purchase enough nutritious food to satisfy family 
needs. Furthermore, seed saving ensures food 
safety because it eliminates toxic substances from 
synthetic fertilizers and pesticides from the produc-
tion system. 
Several studies on the recyclability of hybrid 
seeds have been conducted by UPLB crop-science 
students. Hybrid seeds are considered to be eco-
nomical and biologically sterile because of their low 
yield and the poor quality of the next-generation 
(Fl) crops (Scrinis, 1995). This is because seed 
derived from hybrids are highly segregating when 
planted the following season. If F2 seed can be 
recycled with acceptable yield, farmers will be able 
to save on the cost of seed. 
A study on the performance of recycled hybrid 
tomato (Lycopersicon lycopersicum) cv Diamante 
grown organically showed that plants from the F2 
generation grew vigorously and produced good 
yield, although much lower than that of the Fl 
hybrid (Ventoruzo, 2007). Fruits had excellent 
visual quality, were firm, and were not susceptible 
to cracking or pests and diseases. The average 
weight of the F2 generation fruit (34-39 g) was 
nearly the same as that of the Fl hybrids (35-40 g). 
A study on hybrid rice Mestizo 1 (PSB Rc 72H) 
reported the same grain yield for FI and F2 gener-
ations, indicating that Mestizo I may be successful-
ly recycled (Tint and Lales, 2006). 
Appropriate Seed Management Practices 
Seed management practices encompass produc-
tion, handling, processing, storage, enhancement or 
seed quality improvement, and quality testing of 
seed. The importance of seed saving and the use of 
organic seed for food security and safety has al-
ready been discussed. Appropriate seed technology 
practices are also important for food security and 
safety for smallholders. These practices should be 
site-specific, cost efficient, and environmentally 
sound in their use of local resources. 
Several UPLB crop-science students have 
researched seed technology practices. For example, 
studies have been completed of seed selection, 
harvesting, drying, and storage practices of the 
Tulgao tribe of Tinglayan, Kalinga (De Jesus, 
2001), and the Imangali tribe of Tanudan, Kalinga 
(Isican, 2006). These tribes usually select, harvest, 
dry, and store their rice seeds in panicles, rather 
than threshed. Seed is selected for saving by 
women of long experience and good reputation as 
seed selectors. Preliminary selections of plants may 
be made during growth, but the final selection is 
made at harvest (Padilla and Padilla, 2002). 
Offtype individuals resulting from mutation and 
recombination may be selected to further improve 
the seed (Borromeo, 2006; Dimaporo and 
Fernandez, 2007). Harvesting is done using a 
locally made tool known as a lakom (de Jesus, 
2001) . Harvested panicles are bundled and dried 
and stored for 10 months in a granary called an 
arang (or alang) , which is a hexagonal wooden 
structure elevated on four posts to at least one 
meter above the ground ( de Jesus, 2001; Isican, 
2006). Tight construction of the wooden panels of 
the arangs minimizes moisture penetration through 
the walls, so seeds are kept dry throughout the 
storage period. To prevent the entry of rats, a 
libong (a cylindrical wooden cylinder of 20 inches 
diameter with a hole in the middle) is inserted in 
each post (Isican, 2006). In some cases, the pani-
cles are hung above native stoves, where the smoke 
protects against insect attack. As the cooking area 
is the driest part of the house, the moisture content 
of the paniCles is maintained at a low level. 
A special structure called a sabong is constructed 
by the Manuvu people of Davao to store their seed 
(Parreno-de Guzman and Fernandez, 2001). To 
protect their seeds from insect attack, they place 
rice seeds in a liwit, a barrel made of the bark of the 
lauan tree (Shorea negrosensis), which has pesticid-
al properties. Seeds are stored for eight months, 
which is sufficient time to break the dormancy of 
the seeds in preparation for planting for the next 
season. Bamboo (Bambusa sp.) is used as a seed 
storage container in Mindoro by the Mangyan 
people and in Palawan by the Molbog people; the 
thick wall of the bamboo stalk prevents the entry of 
insects (Parreno, 1994). The Maranao people of 
Lanao del Sur, on the other hand, store their seed in 
the cool and dry environment under their houses 
(atag-a-walay) for 3 to 12 months (Dimaporo and 
Fernandez, 2007). 
Botanical pesticides and other natural substances 
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used for seed protection were studied by Rule 
(1991), Depositario (1993), and Apostol (1996). 
A list of pesticidal plants are used by the local 
people either as a liquid extract or in powder form 
is given in Table 1. Other natural substances such 
as wood ash and coconut (Cocos nucifera) oil are 
used for protection against insects and fungi for 
seeds of corn (Zea mays), mungbean (Rule, 1991; 
Depositario, 1993; Apostol, 1996), cotton (Gos-
sypium hirsutum) (Rule, 1991), rice, sesbania 
Table 1. Botanical pesticides used in the Philippines to protect seeds 
Plant Botanical name Prepara tion Plant part used Reference 
Agpoy Phanera entegrijolia extract leaves Depositario, 1993 
dried powder 
Atsuete Bixa orellana extract seeds Rule, 1991; 
dried powder Lorenzo, 1991; 
Apostol, 1996; 
Mercado & Fernandez, 2002 
Black pepper Piper nigrum dried powder seeds Rule, 1991 
Derris Derris elliptica extract leaves Depositario, 1993 
dried powder 
_._----
Garlic Allium sativum extract cloves Apostol, 1991; 
Tung & Fernandez, 2007 
~--
Horsetail tree Moringa olei/era extract leaves Depositario, 1993; 
dried powder Apostol, 1996 
Hot pepper Capsicum /rutescens extract leaves Deposi tario, 1993; 
dried powder Tung & Fernandez, 2007 
Kamantigue Impatiens balsam ina extract leaves Apostol, 1996 
Kandi -kandilaan Stachytarpheta extract leaves Depositario, 1993 
jamaicensis dried powder 
Lagundi Vitex negundo dried powder mixed leaves Rule, 1991 
with coconut oil 
Lantana Lantana camara extract leaves Depositario, 1993 
dried powder 
Madre de cacao Gliricidia sepium extract leaves Rule, 1991 
dried powder 
Marigold Tagetes erecta extract leaves Apostol, 1996 
Neem Azadirachta indica extract leaves Rule, 1991 
dried powder 
Oregano Coleus amboinicus extract leaves Depositario, 1993; 
dried powder Apostol, 1996 
Wild sunflower Tithonia diversi/olia extract leaves Depositario, 1993 
dried powder 
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(Sesbania sesban) , acacia (Acacia villosa) , and 
fiemingia (Flemingia macrophylla) (Depositario, 
1993). 
The effectiveness of the botanical pesticides and 
natural substances used in the Philippines is compa-
rable to that of commercial chemical pesticides 
such as Sevin (Rule, 1991), Actellic and Arazan 
(Depositario, 1993), and Benlate and Chlorox 
(sodium hypochlorite) (Apostol, 2006). 
Another important seed management practice is 
seed enhancement, which includes seed invigora-
tion and biological seed treatment. Seed invigora-
tion, which has been investigated by students at 
UPLB for the last 20 years, is used to enhance the 
quality of aged or deteriorated seeds by allowing 
them to absorb moisture under controlled condi-
tions until metabolic mechanisms are activated but 
not until radical emergence (Mercado, 2002a, 2002 
b). Farmers who save seeds for future plantings 
may need to invigorate the seed that has been 
stored for some time to ensure that high quality 
seeds are planted. Masilugan (1989), Madhikarmy 
(1994), Mercado and Fernandez (2002a), and 
Angeles (2008) tested hydration-dehydration 
(HD) invigoration of rice, corn, and mungbean 
seeds. In this technique, seeds are soaked in water 
for a specified period (12 h for rice) and then dried 
overnight. In general, these HD tests improved 
seed germinability and vigour, especially for aged 
or low- to medium-vigour seeds. 
Another seed invigoration technique is solid 
matrix priming (SMP), or matriconditioning, 
wherein seeds are mixed with a solid material and 
water. This process eliminates the danger of death 
of seed cells when water uptake during soaking is 
too fast (Mercado and Fernandez, 2002b). SMP 
using solid materials such as charcoal or volcanic 
cinders (Lorenzo, 1991); sawdust, rice hulls, or 
carbonized bagasse (sugarcane processing waste) 
(Ovejera, 1992; Mercado and Fernandez, 2002b); 
and wood ash (Cammayo, 2008) has been success-
ful with corn (Lorenzo, 1991; Ovejera, 1992), 
soybean (Lorenzo, 1991; Mercado and Fernandez, 
2002b), cowpea (Vigna unguiculata) (Ovejera, 
1992), and peanut and mungbean (Cammayo, 
2008). Botanical pesticides, Agnihotra ash, and 
biodynamic preparations have also been incorpo-
rated in the solid media used for SMP (Lorenzo, 
1991; Mercado and Fernandez, 2002b; Cammayo, 
2008; Babera, 2009). 
The application of specific seed management 
practices that are appropriate for particular sites is 
one of the keys to achieving food security and 
safety in the Philippines. The use of locally availa-
ble natural resources (e.g., local plants for seed and 
crop protection, sun and wind for seed drying, 
water and farm by-products for seed enhancement) 
greatly reduces production and post-production 
costs. Food safety, on the other hand, is improved 
if these practices are ecologically sound. 
Genetic Conservation by using Community Seed-
banks 
Seed is critical to the future of agriculture be-
cause it ensures the perpetuation of species for 
future generations. However, widespread propaga-
tion of only a few species during the Green Revolu-
tion made it possible for a single crop to be wiped 
out by pests and other environmental stresses 
(Bawagan, 2002). The resultant lack of diversity 
has led to genetic erosion and loss of germplasm 
from the existing gene pool. 
Solving the problem of genetic erosion in farming 
communities requires diverse strategies for genetic 
conservation. Both ex situ conservation programs 
and in situ programs that involve local communities 
are needed. Ex situ conservation offers long-term 
security, but a shortcoming of this approach is 
interruption of the evolutionary process for the 
materials conserved in cold gene banks (Borromeo, 
2006). In situ conservation, therefore, should be 
used to complement the cold gene banks of the 
institutional sector. A good method of in situ 
conservation is development of local seed-saving 
systems in community seedbanks (CSBs) from 
which farmers can acquire seeds for planting 
during times of crop failure, famine, or other disas-
ters affecting the availability of seed. A CSB does 
not require building special structures with sophis-
ticated equipment or controlled low-temperature 
environments because seeds can be stored at ambi" 
ent temperatures (Ramprasad, 2007). CSBs can 
also provide an avenue to promote the use of local 
and traditional seed varieties, or to discourage the 
use of chemical fertilizers and pesticides. 
To promote food security and safety effectively, 
Vicente (2002) made the following recommenda-
tions for CSBs. 
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• They must be owned and managed by locally 
organized groups (community or farmers' or-
ganizations) . 
• They must establish living banks on individu-
al farms and be at small scale for ease of 
management and they should be replicated on 
multiple farms in a given district. 
• Technical support and help in sourcing funds 
must be provided by non-government organ-
izations. 
• Seed collections must be dominated by indig-
enous or traditional varieties and their wild 
relatives and farmer-bred lines, and they may 
include unidentified local species. 
• Storage facilities must protect the seed from 
pests, water, and excessive heat. 
• Seeds must be available to interested mem-
bers of the community as well as to other 
farmers and researchers. 
• Local communities should be trained in the 
principles and methods of genetic conserva-
tion and enhancement, seed description and 
documentation, and seed quality testing. 
• Simple, on-farm research to evaluate the per-
formance of promising cultivars should be 
encouraged. 
• CSBs must serve as training centres for par-
ticipatory plant breeding to help build self-
reliance among resource-poor farmers. 
Seed for living banks on farms should be stored 
in appropriate containers, and these collections 
should represent the crop varieties used in the local 
farmers' fields and gardens. This practice is known 
as on-farm conservation, and is a dynamic form of 
genetic conservation that allows continuous evolu-
tion of crops. Particular varieties will evolve in 
response to environmental and climatic changes, 
the arrival of new pests and pathogens, degradation 
of soil quality, and the development and intensive 
use of chemicals (Vicente, 2002; Borromeo, 2006). 
University Seed Program: The Role of UPLB 
UPLB College of Agriculture (UPLB-CA) ad-
ministers a Center of Excellence in Agriculture. 
This institution needs to have a more viable pro-
gram on sustainable management of seed - the 
"University Seed Program" - to cater to the needs 
of students, researchers, farmers and home garden-
ers, and consumers. UPLB focuses its activities on 
three functions: instruction, research, and exten-
sion. These functions should be encompassed in the 
University Seed Program as follows. 
a. Instruction 
At present there are nine seed and seed-related 
courses offered by UPLB-CA, seven of these are 
undergraduate courses and two are graduate 
courses. The UPLB College of Forestry and Natu-
ral Resources (CFNR) offers three courses (Table 
2). There is a need to review all of these courses to 
determine whether they provide students with an 
understanding of site-specific technologies that 
minimize or eliminate external inputs in seed sys-
tems such as chemical fertilizers and pesticides and 
commercial seeds, and which can be used to em-
power resource-poor farmers. If these aims are not 
satisfied, revision of existing courses or addition of 
appropriate new courses should be considered by 
curriculum committees. 
As well as providing students with specific 
knowledge and skills about seed and its use, UPLB 
courses should teach value systems and encourage 
self-reliance, care for the environment, accountabil-
ity, and a pro-farmer, pro-poor attitude, so that the 
university produces well-rounded graduates 
b. Research and Extension 
A review is needed of current areas of seed re-
search at UPLB to provide a basis for developing 
future research programs Academic staff in Seed 
Technology at UPLB (two faculty members and 
two researchers) are well-qualified to undertake 
this review. As advisors for graduate and under-
graduate students, Seed Technology staff can also 
guide students in their choice of research topics to 
promote food security and safety. 
In addition to publication in peer-reviewed scien-
tific journals, research results should be reworked 
for release in less-formal publications that reach 
farmers and the general community. These publi-
cations could be usefully housed and managed by 
the University Seed Center. 
In addition to formal tertiary education about 
seed management, the University Seed Center 
should assist local communities by providing infor-
mal seed education. Short courses, seed fairs, har-
vest festivals, farmers' forums, and farmers' field 
days may be a way of achieving this, particularly if 
farmers are involved in the development and man-
agement of these events. 
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Table 2. Courses related to seeds offered at UPLB 
Course no. Course title and description Level College 
Agr 170 Fundamen tals of Seed Technology. Concepts and methodologies Undergraduate CA 
in seed production, processing, storage, distribution, and quality 
control. 
Agr 172 Seed Storage. Principles and methods of seed storage. Undergraduate CA 
Agr 152 Plant Genetic Resources Conservation and Management. Undergraduate CA 
Concepts and methods of plant genetic resources collection, 
conservation, evaluation, documentation, and use. 
Agr 270 Seed Science, Technology and Program Development. Advanced Graduate CA 
concepts in the science and technology of seed production, post 
production, genetic conservation, testing, and quality control; 
policies and management of seed and related program. 
Ent 174 Post-harvest and Storage Pests. Bioecology, identification, and U ndergrad ua te CA 
control of the major post-harvest/storage pests of grains, 
vegetables, fruits, and ornamental and medicinal crops. 
FBS 101 Forest Biodiversity. Survey of genetic resources and types of Undergraduate CFNR 
ecosystem in the tropical forest with emphasis on Philippine 
forests. 
Hort 106 Plant Propagation and Nursery Management. Principles and U ndergrad ua te CA 
practices in sexual and asexual propagation of woody and 
herbaceous plants; care and management of nurseries. 
Hort 123 Vegetable Variety Identification, Maintenance, and Evaluation. Undergraduate CA 
Classification of vegetable species and varieties with emphasis 
on adaptation, and principles and practices in variety 
maintenance; field post-harvest and consumer acceptability 
evaluation. 
Hort 125 Production and Handling of Tropical Vegetable Seeds. Seed Undergraduate CA 
production; environmental and genetic factors affecting seed 
quality; handling, processing, and storage of selected vegetable 
seeds. 
Hort 234 Crop Seed Physiology. Seed development, dormancy, Graduate CA 
germination, physiological processes associated with seed 
production, and storage of economically important crop plants. 
SFI 141 Forest tree improvement. Application of genetics to forestry; U ndergrad ua te CFNR 
selection, hybridization, progeny testing, and seed orchard 
establishment. 
SFI 152 Forest Tree Seeds. Production, anatomy, and composition of tree Undergraduate CFNR 
seed and their collection, extraction, testing; treatment, storage, 
germination, and certification. 
Agr=Agronomy. Ent=Entomology, FBS=Forest Biological Science, Hort=Horticulture, SFI=Silviculture 
and Forest Influences, CA=College of Agriculture, CFNR = College of Forestry and Natural Resources. 
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Conclusions 
The importance of seed for food security, food 
safety, and sustainable development is well recog-
nized. Several strategies have been identified which 
include the use of organic seed, self production of 
seed or seed saving, appropriate seed management 
practices, genetic conservation by using community 
seedbanks and a seed program based in the aca-
deme particularly at UPLB. These seed practices 
and initiatives and the way in which farmers adapt 
them in response to change are central to successful 
agriculture. The choice of seed can change the agri-
cultural landscape. Farmers need to reconsider the 
impact of the Green Revolution, when farmers lost 
control over their seed management practices. By 
returning control of seed to farmers, food security 
and safety can be achieved. The following quote 
needs to be reflected upon: "He who controls the 
seeds controls food. He who controls food wields 
power. He who wields power reigns. He who 
reigns governs. But he who governs by controlling 
food misrules (Mendoza, 2004)." 
References 
Angeles, S.M., 2008. Seed invigoration of rice (Oryza sativa 
L.) and mungbean (Vigna radiata L.R. Wilczek) 
through hydration-dehydration with potentization and 
agnihotra ash. B.S. Thesis, UPLB, College, Laguna, 
Philippines, 64. 
Apostol, R.L., 1996. Botanical and chemical protectants on 
infection and germinatility of corn and mungbean seeds 
during germination and accelerated aging tests. B.S. 
Thesis, UPLB, College, Laguna, Philippines, 97. 
Babera, R.A.F., 2009. Seed quality improvement of rice 
(Oryza sativa L.) with agnihotra and water potentiza-
tion. B.S. Thesis, UPLB, College, Laguna, Philippines. 
Bawagan, L.A. J., 2002. Seed morphological characteriza-
tion and diversity assessment of 91 MASIP AG rice 
collections. B.S. Thesis. UPLB, College, Laguna, Phil-
ippines, 86. 
Borromeo, T.H., 2006. On-farm conservation of plant ge-
netic resources: 'genes in the field'. Philipp. J. Crop Sci. 
31 (2), 15-21. 
Cammayo, M.O., 2008. Seed invigoration of peanut 
(Arachis hypogeae L.) and mungbean (Vigna radiata) 
through solid matrix priming using biodynamic prepa-
rations and agnihotra ash. B.S. Thesis. UPLB, College, 
Laguna, Philippines, 71. 
Dimaporo, I.E. and Fernandez, P.G., 2007. Indigenous seed 
knowledge and rice production practices of the 
Maranaos in Mapantao Lumba-Bayaban, Lanao del 
Sur. Philipp. J. Crop Sci. 32 (2), 77-91. 
de Jesus, E.M.A., 2001. Indigenous rice-based farming prac-
tices of the upland dwellers and the recent lowland 
settlers of Tulgao tribe of Kalinga. B.S. Farm Practice 
Manuscript. UPLB, College, Laguna, Philippines, 112. 
Depositario, D.B.T., 1993. Effectiveness of plant-derived 
preparation in seed storability and germination of 
agronomic and agroforestry species. M.S. Thesis. 
UPLB, College, Laguna, Philippines, 156. 
FAO, 2003. The State of Food Insecurity in the World 2003. 
http://www. fao. org/ docrep/006/j0083e/j 0083eOO. 
htm; retrieved October 19, 2009. 
FAO, 2008. An Introduction to the Basic Concepts of Food 
Security. http://www.foodsec. org / docs / concepts_ 
guide.pdf; retrieved October 4, 2009. 
F AO, 2009a. More than 1.02 Billion hungry people. http:// 
www.fao.org/hunger/en/; retrieved October 4, 2009. 
FAO, 2009b. What is Food Security? http://www.fao.org/ 
spfs/en/; retrieved October 4, 2009. 
Fernandez, P.G., 1992. A university seed program to pro-
mote sustainable agriculture in the Philippines. The 
Philippine Agriculturist 75 (3and 4), 91-118. 
Fernandez, P.G., 2001. Organic seed as basis for sustainable 
agriculture. Philipp. J. Crop Sci. 26 (3), 15-30. 
Fernandez, P.G., 2002. Local Seed Systems for Genetic 
Conservation and Sustainable Agriculture: An Intro-
duction. In: Fernandez, P.G., Lappay-Aquino, A., de 
Guzman, L.E.P., Mercado, M.F.O. (Eds.), Local Seed 
Systems for Genetic Conservation and Sustainable Ag-
riculture Sourcebook, UP Los Banos, Laguna, Philip-
pines, 217-235. 
Grecia, M.B., 2003. A research internship at the Municipal 
Agricultural Office of Calauan, Laguna. B.S. Research 
Internship Manuscript. UPLB, College, Laguna, Phil-
ippines, 39. 
Guilaran, L.A., 2002. MASIP AG Experience on Farmer-
Based Genetic Conservation and Breeding. In: 
Fernandez, P.G., Lappay-Aquino, A., de Guzman, L. 
E.P., Mercado, M.F.O. (Eds.), Local Seed Systems for 
Genetic Conservation and Sustainable Agriculture 
Sourcebook, UP Los Banos, Laguna, Philippines, 184-
189. 
Isican, R.P., 2006. Documentation of indigenous rice-based 
farming systems and practices of Imangali's in Brgy. 
Mangali Centro, Tanudan, Kalinga. B.S. Farm Prac-
tice Manuscript. UPLB, College, Laguna, Philippines, 
58. 
Lampkin, N., 1990. Organic Farming. Farming Press 
Books, United Kingdom. 701. 
Lappay-Aquino, A., Fernandez, P.G., 2001. Comparative 
productivity and seed quality of mungbean grown 
under organic and conventional production systems. 
Philipp. J. Crop Sci. 26 (3), 45-51. 
LEISA, 2007. Securing Seed Supply. LEISA Magazine on 
Low External Input and Sustainable Agriculture, June 
2007 Vol. 23 No.2, 4-5. 
Lorenzo, M.C., 1991. Seed invigoration of soybean and corn 
through solid matrix priming. B.S. Thesis. UPLB, Col-
lege, Laguna, Philippines, 68. 
Madhikarmy, S.G., 1994. Rice seed germination and vigor 
response to hydration-dehydration and aging condi-
130 J. Dev. Sus. Agr. 5 (1) 
tions. M.S. Thesis. UPLB, Coilege, Laguna, Philip-
pines, 120. 
Masilungan, E.M.O., 1989. Seed invigoration of corn and 
rice using different soaking and drying treatments. B.S. 
Thesis. UPLB, College, Laguna, Philippines, 65. 
Mendoza, T.C., 2004. Seed and cultivar improvement and 
management in Ecological Agriculture. Crop Science 
Cluster, UPLB College of Agriculture, 11. 
Mercado, M.F.O. and Fernandez, P.G., 2002a. Enhancing 
rice seed germinability and vigor through hydration-
dehydration (HD) technique. Philipp. J. Crop Sci. 27 
(1), 13-24. 
Mercado, M.F.O. and Fernandez, P.G., 2002b. Solid matrix 
priming of soybean seeds. Philipp. J. Crop Sci. 27 (2), 
27-35. 
Ovejera, M.F.M., 1992. Solid matrix priming of Soybean, 
corn and cow pea seeds. B.S. Thesis, UPLB, College, 
Laguna, Philippines, 94. 
Padilla, H. and Padilla, V., 2002. Indigenous Rice Seed 
Selection, Breeding and Maintenance in the Cordille-
ras. In: Fernandez, P.G., Lappay-Aquino, A., de 
Guzman, L.E.P., Mercado, M.F.O. (Eds.), Local Seed 
Systems for Genetic Conservation and Sustainable Ag-
riculture Sourcebook, UP Los Banos, Laguna, Philip-
pines, 206-216. 
Pareno-de Guzman, L.E. and Fernandez, P.G., 2001. Indig-
enous and storage system of a Manuvu community in 
Davao City, Mindanao. Philipp. J. Crop Sci. 26 (3), 5-
14. 
Pan"eno, L.E.E., 1994. An agricultural rehabilitation and 
development program for Brgy. Batiawan, Florida-
blanca, Pampanga using the sustainable agriculture 
framework: a farm practice. B. S. Farm Practice Man-
uscript. UPLB, College, Laguna, Philippines, 132. 
Ramprasad, V., 2007. Community seedbanks for maintain-
ing genetic diversity. LEISA Magazine in Low Exter-
nal Input and Sustainable Agriculture. June 2007 Vol. 
23 No.2, 20-2l. 
Rule, A.B., 1991. Effect of some natural protectants in seed 
quality of corn, mungbean and cotton. M.S. Thesis. 
UPLB, College, Laguna, Philippines. 101. 
Scrinis, G., 1995. Colonizing the Seed. Friends of Earth 
(Fitztroy) Anti-genetic Engineering Collective, Mel-
bourne, Australia, 1-15. 
Smith, S., 2009. Food Safety. http://www.nlm.nih.gov; 
retrieved Oct. 20, 2009. 
Tint, N.N. and J.S. Lales, 2006. Performance of recycled 
hybrid rice [Oryza sativa L: CV. PSB Rc 72H (Mestizo 
1)] under two levels of nitrogen. Philipp. J. Crop Sci. 
89 (4), 372-376. 
Tung, L.D. and Fernandez, P.G., 2007. Soybeans under 
organic, biodynamic and chemical production at the 
Mehing Delta Vietnam. Philipp. J. Crop Sci. 32 (2), 
49-61. 
USAID, 2009. USAID Responds to Global Food Crisis. 
http://www .usaid.gov / our _ worklhumanitarian _assistance 
/foodcrisis/; retrieved October 19, 2009. 
Valdez, R.E. and Fernandez, P.G., 2008. Productivity and 
seed quality of rice (Oryza sativa L) cultivars grown 
under synthetic, organic fertilizer and biodynamic 
farming practices. Philipp. J. Crop Sci. 33 (1), 37-58. 
Venturozo, J .M., 2007. Fruit Yield and Quality characteri-
zation of segregating F seeds of tomato (Lycopersicon 
esculentun Miller) grown under organic production 
system. B.S. Thesis. UPLB, College, Laguna, Philip-
pines, 48. 
Viado, M.F., 2002. The Seeds Sustainable Agriculture 
Farmers Use. In: Fernandez, P.G., Lappay-Aquino, 
A., de Guzman, L.E.P., Mercado, M.F.O. (Eds.), 
Local Seed Systems for Genetic Conservation and Sus-
tainable Agriculture Sourcebook, UP Los Banos, 
Laguna, Philippines, 158-160. 
Vicente, P.R., 2002. Reflections on Community Seedbank-
ing. In: Fernandez, P.G., Lappay-Aquino, A., de 
Guzman, L.E.P., Mercado, M.F.O. (Eds.), Local Seed 
Systems for Genetic Conservation and Sustainable Ag-
riculture Sourcebook, UP Los Banos, Laguna, Philip-
pines, 236-239. 
World Food Program, 2009a. Hunger Stats. http://www. 
wfp.org/hunger/stats; retrieved October 19, 2009. 
World Food Program, 2009b. Who are the Hungry? http:// 
www.wfp.org/hunger/whoare; retrieved October 19, 
2009. 
World Health Organization, 2009. Food Safety and 
Foodborne illness. http://www. who. in t/mediacentre/ 
!actsheets/js237/en/index.html; retrieved Oct. 20, 2009. 
